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ÅQuality Assurance Activities

ÅProcess Definitions

ÅDigital Twins

ÅQuality Assurance Informed Decisions

ÅTaxonomy of Processes
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ÅHave you had these kind of problems?
ÅSuspect that the supplier is not following a rigorous process control

ÅInspect parts that look good, but you are not completely sure (e.g. 
bonded or welded parts)

ÅLack of familiarity with failures associated to the process of parts 
manufactured by an external supplier

ÅAbsence of technical evidence to approve/reject a requirement waiver

ÅNeed to find a Subject Matter Expert to understand the root cause of  
parts issues/failures during I&T
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ÅThe NPR 8735.2C defines 
hardware quality assurance 
program requirements for 
programs and projects

ÅNASA Quality Assurance 
domains were defined using a 
Model Based construct 

ÅQuality Assurance needs 
tools to support early lifecycle 
activities 

QA02 Critical Items and Processes Determination

ωQMS Standards and Certifications

QA05 Supply Chain Risk Management

ωReview, approval, control for special processes

ωQMS control to ensure external processes/products conform

QA06 Product Readiness

ωGenerate objective evidence of conformance for each safety-critical 
product or process attribute

ωQCI or NDE performed by government

QA07 Product Quality Assurance

ωParts and materials certifications and traceability data

ωDefine acceptance requirements for qual or engineering units

QA09 NASA Product Acceptance Process and Data

Plante J., NASA Quality Assurance Across the Mission Lifecycle via NPR 8735.2C, April 2021 4
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Special Process

ωResults in a condition of conformance that cannot be fully 
verified by means of non-destructive inspection 

ωThe point of acceptance and the assurance of conformance is 
attained through adherence to process control specification and 
verifying compliance incrementally during production

Complex

ωItems that have quality characteristics, not wholly visible in the 
end item

ωFor which contractual conformance must be established 
progressively through precise measurements, test, and controls 
applied during purchasing, manufacturing, performance, 
assembly, and functional operation

NPR 8735.2C, Hardware Quality Assurance Program Requirements for Programs and Projects, March 12, 2021
Welding - Lamar CC, Welding, licensed under a Creative Commons Attribution 4.0 International License, 2020

"Argonne's Tribology Lab: Tensile Test Machine"by Argonne National Laboratoryis licensed underCC BY-NC-SA 2.0

!ǊƎƻƴƴŜΩǎ ǘǊƛōƻƭƻƎȅ ƭŀōΦ /ǊŜŀǘƛǾŜ /ƻƳƳƻƴǎ

Welding, Creative Commons
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Integrated models that consider physics, 
simulations, and history of a vehicle or 
system to mirror its performance

Revolution on the traditional 
manufacturing process

Digital twins are connected to the 
ǎƛƳǳƭŀǘŜŘ ǇǊƻŎŜǎǎ ǘƻ ǊŜŎŜƛǾŜ άǊŜŀƭ ǘƛƳŜέ 
feedback and improve themselves

https://ac.cto.mil/wp-content/uploads/2019/06/2018-Digital-Engineering-Strategy_Approved_PrintVersion.pdf
GlaessgenE. H. and StargelD.S. The Digital Twin Paradigm for future NASA and U.S. Air Force Vehicles, 53rd Structural Dynamics, and Material Conference: Special Session on the Digital Twin, AIA 2012-1818. 6
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ÅInformed quality assurance decisions will easily flow from a 
clear perspective of the minimum requirements through each 
state of the manufacturing life cycle of a product
ÅUnderstanding complex process parameters contributes to the creation 

of a road map that facilitates decision making process

ÅEvaluate product conformances of special processes

ÅIdentify process and product deviations using verification and validation 
techniques earlier in the development life cycle
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ÅThe Taxonomy of Processes is a tool to organize the technical 
knowledge required by Quality Assurance during assessment 
and inspections.

ÅThis taxonomy helps inspections and assessments performed 
by Quality Assurance:
ÅProvides information from NASA and industry approved standards.

ÅIdentifies process controls and product acceptance criteria.

ÅFacilitates multi-disciplinary collaboration between materials, quality, 
mechanical, and electrical disciplines.
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ÅKeep of digital records of validation and inspection 
assessments which could be used during failure review boards

ÅReduce the time spent on extensive surveys of technical 
standards and documentation

ÅProvide continuous feedback to the taxonomy based on the 
findings and lessons learned of failure review dispositions
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Å9 Process subcategories 

Å50 Processes 

Å13 Elements

10



S A F E T Y  a n d  M I S S I O N  A S S U R A N C E  D I R E C T O R A T E  C o d e  3 0 0 11



S A F E T Y  a n d  M I S S I O N  A S S U R A N C E  D I R E C T O R A T E  C o d e  3 0 0

Number Process Description

Nadcap 
Audit 

Criteria
NASA 

Guidance Materials
Certification 

Programs
Industry 

Standards
Process 

type
Process 
Control

Main 
Variables

Non-
Destructive 
Evaluation 

(NDE)
Product 

Acceptance

PE0.1.X.X QA02 QA02 QA05 QA05 QA05 QA05 QA05 QA06 QA06
QA07

QA06 QA07 QA09

QA02 Critical Items and 
Process Determination

QA05 Supply ChainRisk 
Management

QA06 Product
Readiness

QA07 Product Quality 

Assurance

QA09 NASA Product 

AcceptanceProcess 
and Data

The NPR 8735.2C defines hardware quality assurance program requirements for programs and projects and quality 
assurance domains (QA)
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NPR 8735.2C 
Quality Assurance 

Domains

Taxonomy of 
Process

Surveillance Plan Internal Audit Plan
Mandatory 

Inspection Points 
(MIPs)

Training Programs

Model-Based 
Safety and Mission 
Assurance (MBMA)
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ÅThe taxonomy of processes is a 
tool that facilitates the digital 
transformation of the NASA 
Quality Assurance policy 

ÅProcess elements in the 
taxonomy are part of the Quality 
Assurance domains formulated 
in the NPR 8735.2C

ÅKnowledge of process elements 
earlier in the life cycle will help 
with supplier assessments and 
inspections
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PLEASE CONTACT US IF YOU WANT TO HELP US WITH 
SPECIAL PROCESS SURVEILLANCE

OR IF YOU WANT TO CONTRIBUTE IN ANY OTHER WAY AT

ANDREW.GLENDENING@NASA.GOV

ALEJANDRA.CONSTANTEPEREZ@NASA.GOV
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ÅAlias: Additional process names reported in  the NASA Standards,  
Industry Standards, and Nadcap Audit Criteria.

ÅCertification Programs: Training programs offered by professional 
associations to increase specific knowledge and skills toward a high-
quality product.

ÅMain Variables: Process parameters that shall be controlled to 
produce the output expected by the customer.

ÅMaterial Types: Primary, secondary, and tertiary

ÅProcess Control:  Actions follow to validate/verify the controlled 
variables

ÅProduct Acceptance: Criteria established to define the minimum 
performance of the product.
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ÅPrimary: Shaping process. Casting, molding, powder sintering, 
forming, and composite lay-up

ÅSecondary: Bulk heat treatment, material removal processes, 
and surface treatment

ÅAssembly: Joining, test-inspection, and assembly.
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